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(57) ABSTRACT 
Aprobe card used for testing a plurality of integrated circuits 
formed on a semiconductor Wafer, Wherein only a part of 
proves is changeable, a restoring method of the probe card, 
and a manufacturing method of the probe card. The probe 
card (1) used for testing a plurality of semiconductor inte 
grated circuits formed on a semiconductor Wafer, comprises: 
a plurality of probes (4) Which can electrically conduct to the 
semiconductor integrated circuits; and a substrate (2) com 
prising a plurality of Welding portions (3a) having no plating 
layers, to Which the probes are Welded. 
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PROBE CARD, PROBE CARD RESTORING 
METHOD, AND PROBE CARD MANUFACTURING 

METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a probe card Which 
is used for carrying out a current-carrying test or the like to 
a plurality of semiconductor integrated circuits formed on a 
semiconductor Wafer, in a state of the semiconductor Wafer, 
all at once, a restoring method of the probe card, and a 
manufacturing method of the probe card as an object of the 
restoring method. 

[0003] 2. Description of Related Art 

[0004] Recently, because a miniaturiZation of electronic 
device has been making remarkable progress, a request for 
a miniaturiZation of semiconductor integrated circuit pro 
vided in the electronic device is increasing. With the request, 
a method has been developed that the semiconductor inte 
grated circuit is directly mounted on a circuit substrate in the 
state Wherein it is cut off from a semiconductor Wafer, that 
is, in the state of a bear chip. Accordingly, it is required to 
provide a bear chip that a quality thereof is certi?ed. 

[0005] In order to certify the quality of the bear chip, it is 
necessary that a burn-in screening is carried out to all 
semiconductor integrated circuits in the state of the bear 
chip. Further, in order to carry out the burn-in screening 
ef?ciently, it is required that the burn-in screening is carried 
out to all semiconductor integrated circuits in the state of the 
semiconductor Wafer before the semiconductor integrated 
circuits are cut off from the semiconductor Wafer, that is, 
before the semiconductor integrated circuits are bear chips, 
all at once. 

[0006] In order to carry out the burn-in screening to the 
semiconductor integrated circuits in the state of the semi 
conductor Wafer, all at once, it is necessary that a poWer 
supply voltage or a signal is applied to each of a plurality of 
semiconductor integrated circuits formed on the semicon 
ductor Wafer, at the same time, to operate the plurality of 
semiconductor integrated circuits. Therefore, it is necessary 
to prepare a probe card comprising several thousands of 
probes thereon. HoWever, it is impossible that a needle type 
of probe card according to an earlier development comprises 
several thousands of probes, in vieW of the number and the 
cost of probes. 

[0007] Accordingly, a probe card 200 as shoWn in FIG. 3 
is disclosed in Japanese Patent Publication (Laid-open) No. 
Tokuhyo-hei 10-506197 and Japanese Patent Application 
(Laid-open) No. Tokukai 2000-67953, Wherein a very small 
spring is formed on a substrate in order to connect a 
semiconductor integrated circuit to the substrate according 
to a Wire-bonding method. 

[0008] As shoWn in FIG. 3, the probe card 200 has a 
structure that a probe 201 is bonded to a terminal 203 on a 
substrate 202. 

[0009] The probe 201 comprises a Wire core 201a, an 
internal layer 201b for covering the Wire core 201a, and an 
external layer 201c for covering the internal layer 201d. 

[0010] The Wire core 201a is made of soft metal such as 
gold or the like, used in the Wire-bonding method. Further, 
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the Wire core 201a is cut like a spring-shape suitable for the 
Wire-bonding method, and formed on the terminal 203 
provided on the substrate 202. 

[0011] The internal layer 201b and the eXternal layer 201c 
are plated. The internal layer 201b is made of hard material 
so as to have a spring. The eXternal layer 201c is made of 
superior anti-oXidiZing and conductive material. 

[0012] After the probe 201 suitable for the Wire-bonding 
method is formed out of the soft metal, the probe 201 is 
plated. Therefore, it is impossible that only a failure part is 
restored, When a manufacture failure occurs at a part of 
several thousands of probes 201 formed, or When a partial 
failure occurs after continuously using the probes 201. 
Accordingly, it has been necessary that all probes are 
provided on the substrate, after all proves Were removed 
from the substrate. 

SUMMARY OF THE INVENTION 

[0013] The present invention Was developed in order to 
solve the problems as mentioned above. 

[0014] An object of the present invention is to provide a 
probe card used for testing a plurality of integrated circuits 
formed on a semiconductor Wafer, Wherein only a part of 
proves is changeable, a restoring method of the probe card, 
and a manufacturing method of the probe card. 

[0015] In accordance With a ?rst aspect of the present 
invention, according to a probe card (for eXample, a probe 
card 1 shoWn in FIG. 1) used for testing a plurality of 
semiconductor integrated circuits formed on a semiconduc 
tor Wafer, the probe card comprises: a plurality of probes (for 
eXample, a probe 4 shoWn in FIG. 1) Which can electrically 
conduct to the semiconductor integrated circuits; and a 
substrate (for eXample, a Wiring substrate 2 shoWn in FIG. 
1) comprising a plurality of Welding portions (for eXample, 
a solder 3a shoWn in FIG. 2) having no plating layers, to 
Which the probes are Welded. 

[0016] Herein, the probe card is used for carrying out a 
carrying-current test or the like to the semiconductor inte 
grated circuits formed on the semiconductor Wafer, all at 
once. 

[0017] The Welding portion of the substrate means one 
melting at a loWer melting point than one of the plating layer. 
Further, When the Welding portion is solidi?ed after having 
melted once, the Welding portion Welds the probe thereto. 

[0018] The plating layer means a thin layer covering a 
surface of the Welding portion to prevent the Welding portion 
from oXidiZing and so on. 

[0019] In accordance With a second aspect of the present 
invention, according to a restoring method of a probe card 
used for testing a plurality of semiconductor integrated 
circuits formed on a semiconductor Wafer, the probe card 
comprising: a plurality of probes Which can electrically 
conduct to the semiconductor integrated circuits; and a 
substrate comprising a plurality of Welding portions having 
no plating layers, to Which the probes are Welded; the 
restoring method comprises the steps of: melting the Weld 
ing portion to Which the probe determined to be faulty is 
Welded, by irradiating the Welding portion With a light 
emitted from a heat source (for eXample, a laser light 
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emitting unit 10 shown in FIG. 2); detaching the probe from 
the Welding portion melted; and Welding another probe to 
the Welding portion melted. 

[0020] According to the probe card of the ?rst aspect of 
the present invention, it is possible to provide the probe card 
Which can be restored by the restoring method of the second 
aspect of the present invention. 

[0021] According to the restoring method of the second 
aspect of the present invention, because the Welding portion 
to Which the probe is Welded is melted With the light emitted 
from the heat source, it is possible that only the Welding 
portion to Which the desired probe is Welded is melted 
Without melting the Welding portion to Which the probe next 
to the desired probe is Welded. 

[0022] When the Welding portion is melted With the light, 
because the Welding portion to Which of the substrate the 
probe is Welded does not have a plating layer, it is possible 
that the Welding portion is certainly melted if a melting point 
of a plating metal of the plating layer is high. 

[0023] Consequently, it is possible only a part of probes is 
detached from the substrate, and changed to another neW 
probe that is not faulty. 

[0024] Preferably, according to the restoring method of a 
probe card, of the second aspect of the present invention, the 
light is a laser light (for example, a laser light emitted from 
a laser light emitting unit 10 shoWn in FIG. 2). 

[0025] According to the restoring method as described 
above, because the laser light having a strong directivity is 
used as the light emitted from the heat source, it is possible 
that only the Welding portion to Which the desired probe is 
Welded is more certainly melted Without melting the Welding 
portion to Which the probe next to the desired probe is 
Welded. 

[0026] In accordance With a third aspect of the present 
invention, according to a manufacturing method of a probe 
card used for testing a plurality of semiconductor integrated 
circuits formed on a semiconductor Wafer, the probe card 
comprising: a plurality of probes Which can electrically 
conduct to the semiconductor integrated circuits; and a 
substrate comprising a plurality of Welding portions having 
no plating layers, to Which the probes are Welded; the 
manufacturing method comprises the steps of: plating the 
probes; and Welding the probes plated to the Welding por 
tions irradiated With lights emitted from a heat source (for 
example, a laser light emitting unit 10 shoWn in FIG. 2). 

[0027] Herein, the plating means a metal plating including 
an electroplating, a non-electroplating and so on. 

[0028] According to the manufacturing method of the 
third aspect of the present invention, because only the 
desired Welding portion is melted, it is possible that the 
probes are Welded to the Welding portions at small intervals. 
Further, because the probes are Welded to the Welding 
portions after being plated, it is possible to easily manufac 
ture the probe card of the ?rst aspect of the present inven 
tion. 

[0029] Preferably, the manufacturing method of a probe 
card, of the third aspect of the present invention, further 
comprises the steps: applying solders (for example, a solder 
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3a shoW in FIG. 2) to the Welding portions; and Welding the 
probes to the Welding portions by melting the solders. 

[0030] Herein, the solder means an alloy having a melting 
point loWer than 450 degrees centigrade. 

[0031] According to the manufacturing method as 
described above, because the solder having a loW melting 
point is previously applied to the Welding portion, it is 
possible to Weld the probe to the Welding portion easily. 
Further, it is possible to Weld the probe to the Welding 
portion With a smaller heat capacity. 

[0032] In accordance With a fourth aspect of the present 
invention, according to a probe card used for testing to a 
plurality of semiconductor integrated circuits formed on a 
semiconductor Wafer, the probe card comprises: a plurality 
of probes Which can electrically conduct to the semiconduc 
tor integrated circuits; a substrate including a plurality of 
leads insulated from one another; and a plurality of solder 
layers for connecting the probes to the leads of the substrate 
mechanically and electrically. 

[0033] Preferably, according to the probe card of the 
fourth aspect of the present invention, the probe is formed 
like an approximate S-shape, and an upper surface and a 
bottom surface of the probe are ?at. 

[0034] According to the probe card as described above, 
because the probe is formed like an approximate S-shape, 
When an external force is applied to the probe, the external 
force can be absorbed in an elastic transformation of the 
probe. As a result, it is hard that a contact surface Wherein 
the probe is contacted With the semiconductor integrated 
circuit deviates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] The present invention Will become more fully 
understood from the detailed description given hereinbeloW 
and the accompanying draWings Which are given by Way of 
illustration only, and thus are not intended as a de?nition of 
the limits of the present invention, and Wherein; 

[0036] FIG. 1 is a schematic perspective vieW of a probe 
card according to an embodiment of a probe card of the 
present invention; 

[0037] FIG. 2 is a schematic perspective vieW for explain 
ing a main step of manufacturing steps of the probe card 
shoWn in FIG. 1; and 

[0038] FIG. 3 is a sectional vieW of an exemplary probe 
card according to an earlier development. 

PREFERRED EMBODIMENT OF THE 
INVENTION 

[0039] Hereinafter, an embodiment of the present inven 
tion Will be explained With reference to ?gures, in detail. 

[0040] First, a structure of a probe card 1 Will be 
explained, as folloWs. 

[0041] As shoWn in FIG. 1, the probe card 1 primarily 
comprises a Wiring substrate 2, a plurality of pads 3 provided 
on the Wiring substrate 2, and a plurality of probes 4 soldered 
on the pads 3. 

[0042] The Wiring substrate 2 comprises a plurality of 
Wires that are leads provided thereon and insulated from one 
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another, in order to apply a power supply voltage, a signal 
or the like for carrying out a carrying-current test or the like 
to a plurality of semiconductor integrated circuits formed on 
a semiconductor Wafer, to the semiconductor integrated 
circuits, all at once. 

[0043] The pad 3 is used for electrically connecting the 
probe 4 to the lead of the Wiring substrate 2. The pad 3 is 
formed on the Wiring substrate 2 by providing a metallic 
layer on a surface of the Wiring substrate 2. Because, for 
example, several thousands of pads 3 are provided on the 
Wiring substrate 2, it is possible that a plurality of semicon 
ductor integrated circuits formed on the semiconductor 
Wafer, are tested all at once. 

[0044] The probe 4 is pressure-contacted With each testing 
electrode of the semiconductor Wafer, such that the Wiring 
substrate 2 is electrically connected to the semiconductor 
integrated circuit through the probe 4. 

[0045] More speci?cally, the probe 4 is made of hard 
metal that includes a metal such as a nickel, a chrome or an 

iron, an alloy a principal ingredient of Which is the metal, 
and so on. Further, the probe 4 is formed like an approximate 
S-shape, and upper and bottom surfaces of the probe 4 are 
?at. Therefore, the bottom surface of the probe 4 is bonded 
to the pad 3, and the upper surface of the probe 4 is 
pressure-contacted With the semiconductor integrated cir 
cuit. 

[0046] Herein, because the probe 4 is made of hard metal, 
it is unnecessary that the probe 4 is plated in order to have 
a more strength. 

[0047] Further, because the probe 4 is formed like the 
above-described shape, When an external force is applied to 
the probe 4, the probe 4 is transformed elastically. Accord 
ingly, the vertical pressure on a surface of the probe 4 When 
the probe 4 is pressure-contacted With the semiconductor 
integrated circuit on the semiconductor Wafer is absorbed in 
the elastic transformation of the probe 4. 

[0048] That is, because the probe 4 absorbs the unneces 
sary pressure, the probe 4 is contacted With each testing 
electrode of the above-described semiconductor Wafer under 
proper pressure. Further, because the probe 4 is formed like 
the above-described shape, the force acting in the rectangu 
lar direction to the proper pressure is absorbed suf?ciently. 
Accordingly, it is hard that the contact surface on Which the 
probe 4 is contacted With the semiconductor integrated 
circuit deviates. 

[0049] Next, the manufacturing method of the probe card 
1 Will be explained With reference to FIG. 2, as folloWs. 

[0050] In order to prevent the probe 4 from oxidiZing and 
so on, a general metal plating such as an electroplating, a 
non-electroplating or the like is previously performed to the 
probe 4. 

[0051] Further, a proper quantity of solder 3a is previously 
applied on the pad 3 of the Wiring substrate 2, as a Welding 
portion for Welding the probe 4 to the pad 3. 

[0052] As shoWn in FIG. 2, lights emitted from a laser 
light emitting unit 10 of the semiconductor or the like, are 
gathered through a lens not shoWn in ?gures, to irradiate the 
solder of the pad 3 thereWith. 
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[0053] When the solder 3a melts on the pad 3, the probe 
4 held by a holding unit not shoWn in ?gures is moved doWn 
as a position, an inclination and a height of the probe 4 are 
controlled, such that the bottom surface of the probe 4 is 
contacted With the pad 3. When the position, the inclination 
and the height of the probe 4 are determined, the laser light 
emitting unit 10 stops emitting lights. Thereby, because the 
solder 3a is solidi?ed, the probe 4 is Welded to the pad 3. 

[0054] In the above-described steps, When a predeter 
mined number of probes 4 are melt-bonded to the pads 3, the 
manufacturing process of the probe card 1 ?nishes. 

[0055] Next, the restoring method of the probe card 1 Will 
be explained that the probe 4 determined to be faulty is 
changed to another probe Which is not faulty, as folloWs. 

[0056] First, When the probe 4 to be changed to another 
probe is held by the above-described holding unit, the laser 
light emitting unit 10 irradiates the solder 3a that is the 
Welding portion Welding the probe 4 to the pad 3 With laser 
lights emitted therefrom. 

[0057] Thereby, because the metal plating is previously 
performed to the probe 4, but the plating is not performed to 
the Welding portion Welding the probe 4 to the pad 3, the 
solder 3a of the pad 3 melts With laser lights. Thereafter, 
When the solder 3a has melted, the probe 4 is raised by the 
holding unit and detached from the pad 3. 

[0058] In the above-described steps, another probe 4 is 
Welded to the pad 3 over again. 

[0059] Because the solder 3a Welding the probe 4 to the 
pad 3 is melted With the laser lights gathered, if the pads 3 
are arranged at small intervals on the Wiring substrate 2, it 
is possible that only the desired solder 3a melts Without 
affecting another solder 3a Welding the next probe 4 to the 
next pad 3. 

[0060] Further, because the solder 3a is heated properly by 
controlling the laser light irradiation time, it is possible that 
the solder 3a is melted if the siZe of each pad 3 is not equal 
to one of another pad 3. 

[0061] According to the embodiment of the present inven 
tion, it is possible that only the faulty probe 4 is changed to 
another one, Without affecting the quality of the probe card 
1. 

[0062] Although the present invention has been explained 
according to the above-described embodiment, it should also 
be understood that the present invention is not limited to the 
embodiment and various chanted and modi?cations may be 
made to the invention Without departing from the gist 
thereof. 

[0063] For example, the light as the heat source is not 
limited to the laser light, and may be any one that can heat 
the solder 3a suf?ciently. 

[0064] Further, the shape or the like of the probe 4 is set 
voluntarily. It is needless to say that speci?c each component 
can be modi?ed as the occasion may demand. 

[0065] According to the present invention, some effects 
Will be indicated, as folloWs. 

[0066] According to the above-described restoring 
method, it is possible that only the faulty probe is changed 
to another probe Which is not faulty. 
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[0067] Further, according to the above-described manu 
facturing method, it is possible to manufacture the probe 
card easily. 

[0068] Further, because the solder having a loW melting 
point is previously applied to the Welding portion, it is 
possible to bond the probe to the substrate easily. Further, it 
is possible to Weld the probe to the Welding portion With a 
smaller heat capacity. 

[0069] The entire disclosure of Japanese Patent Applica 
tion No. Tokugan 2000-216242 ?led on Jul. 17, 2000 
including speci?cation, claims, draWings and summary are 
incorporated herein by reference in its entirety. 

What is claimed is: 
1. A probe card used for testing a plurality of semicon 

ductor integrated circuits formed on a semiconductor Wafer, 
the probe card comprising: 

a plurality of probes Which can electrically conduct to the 
semiconductor integrated circuits; and 

a substrate comprising a plurality of Welding portions 
having no plating layers, to Which the probes are 
Welded. 

2. A restoring method of a probe card used for testing a 
plurality of semiconductor integrated circuits formed on a 
semiconductor Wafer, the probe card comprising: 

a plurality of probes Which can electrically conduct to the 
semiconductor integrated circuits; and 

a substrate comprising a plurality of Welding portions 
having no plating layers, to Which the probes are 
Welded; Wherein the restoring method comprises the 
steps of: 

melting the Welding portion to Which the probe deter 
mined to be faulty is Welded, by irradiating the 
Welding portion With a light emitted from a heat 
source; 

detaching the probe from the Welding portion melted; 
and 

Welding another probe to the Welding portion melted. 
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3. A restoring method of a probe card, as claimed in claim 
2, Wherein the light is a laser light. 

4. A manufacturing method of a probe card used for 
testing a plurality of semiconductor integrated circuits 
formed on a semiconductor Wafer, the probe card compris 
mg: 

a plurality of probes Which can electrically conduct to the 
semiconductor integrated circuits; and 

a substrate comprising a plurality of Welding portions 
having no plating layers, to Which the probes are 
Welded; Wherein the manufacturing method comprises 
the steps of: 

plating the probes; and 

Welding the probes plated to the Welding portions 
irradiated With lights emitted from a heat source. 

5. Amanufacturing method of a probe card, as claimed in 
claim 4, further comprising the steps: 

applying solders to the Welding portions; and 

Welding the probes to the Welding portions by melting the 
solders. 

6. A probe card used for testing to a plurality of semi 
conductor integrated circuits formed on a semiconductor 
Wafer, the probe card comprising: 

a plurality of probes Which can electrically conduct to the 
semiconductor integrated circuits; 

a substrate including a plurality of leads insulated from 
one another; and 

a plurality of solder layers for connecting the probes to the 
leads of the substrate mechanically and electrically. 

7. A probe card as claimed in claim 6, 

Wherein the probe is formed like an approXimate S-shape, 
and an upper surface and a bottom surface of the probe 
are ?at. 


